T he U.S. Preventive Services Task Force (USPSTF) makes recommendations about preventive care services for patients without recognized signs or symptoms of the target condition. It bases its recommendations on a systematic review of the evidence of the benefits and harms and an assessment of the net benefit of the service. The USPSTF recognizes that clinical or policy decisions involve more considerations than this body of evidence alone. Clinicians and policymakers should understand the evidence but individualize decision making to the specific patient or situation.

SUMMARY OF RECOMMENDATION AND EVIDENCE
The USPSTF concludes that the current evidence is insufficient to assess the balance of benefits and harms of screening for bladder cancer in asymptomatic adults (I statement) .
See the Clinical Considerations section for additional information and suggestions for practice regarding the I statement for screening.
See the Figure for a summary of the recommendation and suggestions for clinical practice. Table 1 describes the USPSTF grades, and Table 2 describes the USPSTF classification of levels of certainty about net benefit. Both are also available at www.annals .org.
RATIONALE Importance
Bladder cancer is the fourth most commonly diagnosed cancer in men and the ninth most commonly diagnosed cancer in women in the United States. It is the seventh-leading cause of solid cancer-related deaths. An estimated 70 980 new cases of bladder cancer were diagnosed in the United States during 2009 (52 810 cases in men and 18 170 cases in women), and approximately 14 330 people died of the disease (10 180 men and 4150 women). More than 90% of all cases of bladder cancer are classified as transitional cell carcinomas. Most newly diagnosed transitional cell carcinomas present as superficial tumors. The stages of bladder cancer include superficial (Ta or T1) and muscle-invasive tumors. Many superficial tumors (50% to 70%) will recur after treatment, with a 10% to 20% risk for the tumor to progress to the invasive stage. One fourth of all cases of bladder cancer and 20% to 40% of all invasive tumors have already metastasized to the lymph nodes at the time of diagnosis. Invasive bladder cancer is associated with a poor prognosis.
der cancer leads to improved disease-specific or overall morbidity or mortality.
Harms of Detection and Early Intervention
Screening may yield false-positive results. Falsepositive results may lead to anxiety, labeling, pain, and additional complications that result from diagnostic cystoscopy and biopsy (such as bladder perforation, bleeding, and infection) or imaging. The USPSTF found inadequate evidence on the harms of screening for bladder cancer. Evidence on the harms associated with early treatment, which may occur more frequently with greater detection of cases of early-stage cancer, is also inadequate.
USPSTF Assessment
The USPSTF concludes that the evidence is insufficient to determine the balance of benefits and harms of screening for bladder cancer in asymptomatic adults.
CLINICAL CONSIDERATIONS Patient Population Under Consideration
This recommendation applies to asymptomatic adults. Although adults with mild lower urinary tract symptoms (such as urinary frequency, hesitancy, urgency, dysuria, or nocturia) are not strictly asymptomatic, these symptoms are quite common and are not believed to be associated with an increased risk for bladder cancer. The USPSTF considered it reasonable to include these persons in the population under consideration for screening. Adults with gross hematuria or acute changes in lower urinary tract symptoms are not included in this population.
Screening Tests
Primary care-feasible screening tests for bladder cancer include identifying hematuria with a urine dipstick or mi- The principal treatment for superficial bladder cancer is transurethral resection of the bladder tumor, which may be combined with adjuvant radiation therapy, chemotherapy, biologic therapies, or photodynamic therapies. Radical cystectomy, often with adjuvant chemotherapy, is used in cases of surgically resectable invasive bladder cancer.
There is inadequate evidence that treatment of screen-detected bladder cancer leads to improved morbidity or mortality.
There is inadequate evidence on harms of screening for bladder cancer.
In deciding whether to screen for bladder cancer, clinicians should consider the following:
• Potential preventable burden: Early detection of tumors with malignant potential could have an important effect on the mortality rate of bladder cancer.
• Potential harms: False-positive results may lead to anxiety and unneeded evaluations, harms from cystoscopy and biopsy, harms from labeling and unnecessary treatments, and overdiagnosis.
• Current practice: Screening tests used in primary practice include microscopic urinalysis for hematuria and urine cytology; urine biomarkers are not commonly used in part because of cost. Patients with positive findings are typically referred to a urologist for further evaluation.
Recommendations on screening for other types of cancer can be found at www.uspreventiveservicestaskforce.org.
For a summary of the evidence systemically reviewed in making these recommendations, the full recommendation statement, and supporting documents, please go to www.uspreventiveservicestaskforce.org/.
croscopic urinalysis, urine cytology, and tests for urine biomarkers.
Treatment
Once bladder cancer has been diagnosed, several factors determine treatment, including tumor grade, cancer stage (superficial vs. invasive), whether the tumor is recurrent, the patient's age and overall health status, and patient and physician preferences. The principal treatment for superficial (Ta or T1) bladder cancer is transurethral resection of the bladder tumor, which may be combined with adjuvant radiation therapy, intravesical chemotherapy, immunotherapy, or photodynamic therapies. Radical cystectomy, often with adjuvant or neoadjuvant systemic chemotherapy, is used in cases of surgically resectable invasive bladder cancer.
Suggestions for Practice Regarding the I Statement
In deciding whether to screen for bladder cancer, clinicians should consider the following.
Potential Preventable Burden
Bladder cancer is similar to many other types of cancer in that it is a heterogeneous condition. Approximately 70% of all cases of newly diagnosed transitional cell carcinomas present as superficial tumors (including in situ); some of these tumors may never progress to advanced disease. However, some cases of bladder cancer invade the muscle tissue, progress, and metastasize; treatment has limited efficacy in these cases. Early detection of tumors with malignant potential may have an important effect on the mortality rate of bladder cancer. One challenge of screening for bladder cancer is accurately identifying cases of early-stage cancer (subepithelial and in situ) with a high risk for progression. Another area of uncertainty is determining whether providing earlier, less toxic treatment (such as immunotherapy) with the intention of preventing symptomatic progression results in fewer overall harms to the patient than providing more toxic treatment (such as radical cystectomy) only to those patients who develop symptomatic or advanced tumors. Persons at increased risk for bladder cancer include those who work in the rubber, chemical, or leather industries, as well as those who smoke, are male, are older, or have a family or personal history of bladder cancer. 
High
The available evidence usually includes consistent results from well-designed, well-conducted studies in representative primary care populations. These studies assess the effects of the preventive service on health outcomes. This conclusion is therefore unlikely to be strongly affected by the results of future studies. Moderate
The available evidence is sufficient to determine the effects of the preventive service on health outcomes, but confidence in the estimate is constrained by such factors as: the number, size, or quality of individual studies; inconsistency of findings across individual studies; limited generalizability of findings to routine primary care practice; and lack of coherence in the chain of evidence. As more information becomes available, the magnitude or direction of the observed effect could change, and this change may be large enough to alter the conclusion. Low
The available evidence is insufficient to assess effects on health outcomes. Evidence is insufficient because of: the limited number or size of studies; important flaws in study design or methods; inconsistency of findings across individual studies; gaps in the chain of evidence; findings that are not generalizable to routine primary care practice; and a lack of information on important health outcomes. More information may allow an estimation of effects on health outcomes.
* The USPSTF defines certainty as "likelihood that the USPSTF assessment of the net benefit of a preventive service is correct." The net benefit is defined as benefit minus harm of the preventive service as implemented in a general primary care population. The USPSTF assigns a certainty level on the basis of the nature of the overall evidence available to assess the net benefit of a preventive service. Offer/provide this service.
B
The USPSTF recommends the service. There is high certainty that the net benefit is moderate or there is moderate certainty that the net benefit is moderate to substantial.
Offer/provide this service.
C
The USPSTF recommends against routinely providing the service. There may be considerations that support providing the service in an individual patient. There is moderate or high certainty that the net benefit is small.
Offer/provide this service only if other considerations support offering or providing the service in an individual patient.
D
The USPSTF recommends against the service. There is moderate or high certainty that the service has no net benefit or that the harms outweigh the benefits.
Discourage the use of this service.
I statement
The USPSTF concludes that the current evidence is insufficient to assess the balance of benefits and harms of the service. Evidence is lacking, of poor quality, or conflicting, and the balance of benefits and harms cannot be determined.
Read the clinical considerations section of the USPSTF Recommendation Statement. If the service is offered, patients should understand the uncertainty about the balance of benefits and harms.
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Potential Harms
False-positive test results may result in anxiety and unneeded evaluations, diagnostic-related harms from cystoscopy and biopsy, harms from labeling or unnecessary treatments (such as transurethral resection of a bladder tumor, intravesical chemotherapy, or biologic therapies), and overdiagnosis.
Current Practice
Screening tests feasible for use in primary care include urine dipstick or microscopic urinalysis for hematuria, urine cytology, and tests for urine biomarkers. Tests for urine biomarkers are not commonly used in primary care in part because of their cost, although this varies substantially. Patients with positive screening results are typically referred to a urologist for further evaluation, which may include cystoscopy (and biopsy if a tumor is found), imaging, and other studies.
OTHER CONSIDERATIONS Research Needs and Gaps
Several gaps in the evidence led the USPSTF to issue an I statement. Addressing these research needs could potentially provide sufficient evidence for the USPSTF to issue future screening recommendations. Cohort studies are needed to evaluate the natural history of early-stage, untreated bladder cancer (particularly that detected by screening) to allow a greater understanding of the potential overdiagnosis and overtreatment associated with screendetected bladder cancer. Studies that compare the diagnostic accuracy of urine screening tests in representative populations are needed, as well as studies that assess the effect of screening on the incidence of bladder cancer, tumor characteristics, and subsequent treatments. Randomized, controlled trials or well-designed case-control studies that evaluate clinical outcomes in screened versus unscreened populations, which would provide direct evidence on benefits and harms of screening, have highest priority. Targeting populations at increased risk for bladder cancer because of patient characteristics or occupational exposure may be preferred to enhance feasibility and maximize clinical relevance. A better understanding of the harms related to screening and treatment are required. Methods for evaluating these harms could include conducting observational studies based on patient registries or large pharmacoepidemiologic databases. As noted, prospective cohort studies are needed to more accurately identify cases of early-stage cancer (subepithelial and in situ) with a high risk for progression. Future research should also clarify the trade-offs of using less-toxic treatments earlier and more frequently, to prevent symptomatic progression, versus using treatments with greater toxicity, which are typically reserved for those patients who develop symptomatic or advanced tumors. (1) .
DISCUSSION
Burden of Disease
Bladder cancer is a heterogeneous condition with a variable natural history. It also has a relatively low mortality rate relative to the incidence of new cases. As a result, risk for overdiagnosis and overtreatment is a major issue in bladder cancer screening. Thus, it is important to identify superficial tumors that are at high risk for progression and target treatment at an earlier, more treatable stage in persons with such tumors, while minimizing unnecessary treatments in those unlikely to have disease-specific morbidity or mortality (1) .
Persons at increased risk for bladder cancer include those who smoke or have occupational exposure to carcinogens, such as those who work in the rubber, chemical, or leather industries. Other risk factors for bladder cancer include male sex, older age, white race, infections caused by certain bladder parasites, and a family or personal history of bladder cancer (1).
Scope of Review
To update its 2004 recommendation on screening for bladder cancer in asymptomatic persons (2) , the USPSTF reviewed the current state of the evidence and identified new evidence that addresses previously identified gaps. The USPSTF reviewed new evidence on the benefits and harms of screening, the accuracy of primary care-feasible screening tests, and the benefits and harms of treatment.
Accuracy of Screening Tests
Primary care-feasible screening tests for bladder cancer include urinalysis for hematuria, urinary cytology, and tests for other urine biomarkers. No evidence was found regarding the diagnostic accuracy of screening tests in asymptomatic persons (3).
Effectiveness of Detection and Treatment
The USPSTF found no direct evidence that bladder cancer screening is associated with improved health outcomes compared with no screening. The USPSTF could not evaluate the effectiveness of treatments for screendetected bladder cancer because of a lack of studies that compare clinical outcomes associated with treatment versus no treatment (3).
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Potential Harms of Detection and Treatment
The USPSTF found inadequate evidence on the harms associated with bladder cancer screening. In screening studies, the positive predictive value of various tests was less than 10%, which suggests a significant burden of unnecessary follow-up procedures and associated harms (3) . However, the USPSTF found no reliable data with which to estimate the incremental harms associated with screening for bladder cancer compared with no screening, or the harms associated with treatment of screen-detected bladder cancer versus no treatment.
Potential harms of screening for bladder cancer include false-positive test results and unnecessary subsequent diagnostic procedures, as well as earlier initiation of routine surveillance. Follow-up of positive screening results typically includes cystoscopy and may include imaging studies. Potential harms include anxiety, labeling, discomfort or pain related to cystoscopy, and complications related to cystoscopy and biopsy (such as perforation, bleeding, or infection) or imaging (such as adverse effects related to the use of intravenous contrast) (4 -7) .
In lower-prevalence populations, more patients are potentially exposed to unnecessary harms because of a higher rate of false-positive results than in higher-prevalence populations.
One large, uncontrolled observational study of 2821 patients (8) reported bleeding and perforation in 2.8% and 1.3%, respectively, of patients who underwent transurethral resection of a bladder tumor. However, the incremental harms that may have occurred because of screening cannot be estimated from the data. As noted, the risk for overdiagnosis and overtreatment is substantial because of the relatively low mortality rate. Thus, it is important to assess the harms related to overtreating screen-detected bladder cancer that is unlikely to progress to death or disability.
Estimate of Magnitude of Net Benefit
The USPSTF found inadequate evidence on the diagnostic accuracy of screening tests for bladder cancer. The USPSTF also found inadequate evidence on the effectiveness of treatment and the harms of screening or treatment. Therefore, the USPSTF concluded that the evidence on the benefits and harms of screening is lacking.
Response to Public Comments
A draft of this recommendation statement was posted for public comment on the USPSTF Web site from 30 November 2010 to 28 December 2010. Six comments were received from individuals or organizations. All comments were reviewed during the creation of this final document. Specifically, input from clinical specialists led to changes in the description of treatments. In general, the comments supported the USPSTF's specified research agenda.
UPDATE OF PREVIOUS USPSTF RECOMMENDATION
In 2004, the USPSTF recommended against routine screening for bladder cancer in adults because the USPSTF concluded that the harms outweighed the benefits of screening (D recommendation) (2) . In 2009, the USPSTF performed a targeted literature review and found insufficient evidence to assess the benefits and harms of screening for bladder cancer. In 2004, the USPSTF concluded that the harms outweighed the benefits; however, this time the USPSTF reviewed mortality statistics and other epidemiologic data that suggested heretofore undemonstrated benefits of screening. As a result, the USPSTF changed its recommendation from a D to an I statement (insufficient evidence).
RECOMMENDATIONS OF OTHERS
No major organization recommends screening for bladder cancer in asymptomatic adults. In 2011, the American Academy of Family Physicians endorsed the USPSTF recommendation (9) . The European Association of Urology states that the best approach to primary prevention of muscle-invasive bladder cancer is to eliminate active and passive smoking (10) . The American Cancer Society states that prompt attention to bladder symptoms is the best approach for finding bladder cancer in its earliest, most treatable stages in persons with no known risk factors (11) .
ANNALS OF INTERNAL MEDICINE JUNIOR INVESTIGATOR AWARDS
Annals of Internal Medicine and the American College of Physicians recognize excellence among internal medicine trainees and junior investigators with annual awards for original research and scholarly review articles published in Annals in each of the following categories:
• Most outstanding article with a first author in an internal medicine residency program or general medicine or internal medicine subspecialty fellowship program
• Most outstanding article with a first author within 3 years following completion of training in internal medicine or one of its subspecialties Selection of award winners will consider the article's novelty, methodological rigor, clarity of presentation, and potential to influence practice, policy, or future research. Judges will include Annals Editors and representatives from Annals' Editorial Board and the American College of Physicians' Education/Publication Committee.
Papers published in the year following submission are eligible for the award in the year of publication. First author status at the time of manuscript submission will determine eligibility. Authors should indicate that they wish to have their papers considered for an award when they submit the manuscript, and they must be able to provide satisfactory documentation of their eligibility if selected for an award. Announcement of awards for a calendar year will occur in January of the subsequent year. We will provide award winners with a framed certificate, a letter documenting the award, and complimentary registration for the American College of Physicians' annual meeting.
Please refer questions to Mary Beth Schaeffer at mschaeffer@acponline .org.
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